Abstract. The aim of the study is to analyze the youngest in the world competitive market of electric energy and power of Russia. The hypothesis that there is a significant time lag between the launch date regulated competitive energy market and the actual state of its transition to a stationary operation. To test the hypothesis covered the electric energy consumer's reaction on tariffs changes in the UES of the Ural in the period of time after restructuring RJSC "UES of Russian Federation". Factual data of UES of Russia's System operator shows how indicator values of electric energy consumption elasticity changes: consuming turns from elastic to inelastic according to price. Proved that in 2014 the energy demand matches to a competitive market. As a methodical research tool used 5 types of regression analysis equations for time series of electricity consumption, in addiction by the rate of the day-ahead market for 2009-2014. The research found that the transition to a competitive market of electricity production in Russia in fact was didn't carried out in 2008, but was carried in 2014. Research proved that the electricity market regression analysis applied in predicting short periods of time (day-ahead market), because by increasing the time interval of forecasting accuracy of the forecast is decreases. The research results have great practical significance for the power industry subjects, especially those with high energy intensity of production, as the increase in the accuracy of forecasting reduces fines and total costs for electricity.
Introduction
Electric energy is one of the most important products of intrabrach consumption and constitutes the considerable share of the expenditures practically in all branches of economy. As the electrical energy industry is the leading infrastructure branch, it is noncontestantly defines the limitation of economy's development. This calls for outrunning growth of generating capacities as well as deep changes in qualitative characteristics. Electric energy deficiency in some regions (and even in the whole country) inevitably leads to restriction of economic growth [1] .
In today's existing view the Wholesale Power Market (WPM) is functioning from September 1, 2006 , when the decree of the Government of the Russian Federation introduced new rules for the functioning of the wholesale market. At present, the Russian wholesale electricity market is the youngest and least explored in the world.
During operation the Wholesale Power Market accumulate historical values of economical and physical parameters in database and this drastically increases the volumes of input information for forecasting tasks of electricity. Also hardware and software development facilitated the creation of powerful computing platforms with which the implementation of the difficult forecasting algorithms is possible. In the meantime modern approaches to economic and technical management lodge tough requirements to the accuracy of predictions [2] . As the result, the task of forecasting the time sequences becomes harder with development of informational technologies.
The aim of this research is to determine the type of correlation between the amount of electric energy consumption and the rate of the day-ahead market and the definition of the elasticity of demand for electricity by the rate on the basis of the analysis which we can be seen on the construction of a competitive market.
Based on the goal implies following the research objectives:
construction 5 types of regression equations (linear, hyperbolic, power, exponential and reverse) to forecast the consumption of electric energy; evaluation of forecast errors in forecasting consumption by derived regression equation; determination the coefficient of elasticity of demand by the rate for obtained each regression model.
Relevance assigned tasks is obvious, because by the lack of precision forecasting model energy consumers are losing their competitive edge, what leads to deterioration of financial and economic indicators of the subjects of the electricity market and even crises. Electricity market officially became competitive in 2006, but the transition from a monopoly to a competitive pricing can actually display the elasticity coefficient, which shows whether the increase or decrease in tariffs affect the demand [3] .
Theoretical Aspects
Time sequence is a sequence of time ordered index numbers, which characterize the state and level of changing of the event in question [4] .
The source elaborates the etymology of time sequence and how statistics of Russia is unaccustomed to this term unlike statistic series and statistic research of dynamics terms [5] .
Now there are a lot of methods for time-sequences prediction. They can be divided into intuitive and formalized [6] . Formalized methods are especially interesting because of high accuracy rate.
Quite often in literature two close groups of methods are classified as one group, as it is described in the source [7] . Formalized methods of prediction are methods, which use mathematic description of revealed trends in objects development for acquiring a prognosis. Factographic methods use realities (or fait accompli) already accomplished fact, which are recorded one any storage medium with the help of quantitative or qualitative characteristics as the source of information. In reality both of these groups use one and the same methods of prediction and that's why they are equated so often and classified in one group [8] .
Formalized methods are divided into statistic prediction methods, imitational forecasting, historiclogical analysis, analogies methods and advancing methods [9] .
Statistic methods define certain equation, which was acquired on the basis of previously researched timepredicted value of the time-series. This equation reflects the correlation between future sequence values and its history and/or external factors [10] . The last three methods are sometimes grouped under the name of "artificial intelligence methods": they imitate the process of human's reasoning in the studying of history or predicting future sequence values.
Methods of statistic analysis, which are good for defining functional dependences in electric energy industry are quite various in their nature. This research will bring light to the method of correlational regressional analysis.
Input data and research methods
The essence of method of correlational regressional analysis is in the following: 1) In building and analysis of statistic model as a regression equation (equation of correlation connection) that approximately expresses the dependence of resultative attribute (y) from one or more factors (x). 2) In evaluation of tightness and defining the type of correlation between the resultative attribute and factors exerting influence on it [11] .
In our case the task is to compose an equation of correlation (regression equation), which would define the correlation between the electrical energy tariffs (x) and the level of consumption (y), as well as in analysis of tightness between these factors [12] .
Let's build the field of set-up attributes correlation. Input data is taken from the official site of System operator of the Unified Power System of Russia (www.http://so-ups.ru/). For calculations the following data were gathered: consuming data and market prices for the 24 hours ahead (Day Ahead Market) on Unified Power System (UPS) of the Ural from 01.01.3013 till 31.12.2013.
The type of correlation connection cannot be defined according to the field of correlation (Fig. 1) . Moreover, it can be assumed that the correlation connection between the attributes is virtually nonexistent. However, the reduction of the viewed interval (i.e. till January of 2013 (Fig. 2) ) extracts the obvious linear correlation. Therefore, before assuming the existence of the correlation the elasticity coefficient for different types of models (linear, power, exponential, hyperbolical and negative) must be calculated and the level of connection of factor (independent variable) with the result (dependent variable) must be determined. The second task of this research was to study the dependence between DAM prices and the amount of electric energy consumption. The task of defining the marked neighbouring relationship is in the following: to measure with the help of special values how far correlation connection approaches the actual, according to its force. One of these parameters can be elasticity coefficient [13] . It represents the index of constraint force of factor x with the result y and shows DOI: 10.1051/ , 01097 (2017)the percents of increase of y when the value of factor changes by 1 It will be appropriate to define elasticity coefficient for each type of regression.
If elasticity coefficient is less than 1 in absolute value then we can say that the variable y along the x is inelastic. If elasticity coefficient is more than 1 then we can say that y is elastic along the x, because each percent of changing of factor leads to even greater changes of y [14] . If coefficient of elasticity equals 1 it is called unitary elasticity. In the limiting case when coefficient of elasticity equals eternity it is called absolute elasticity. And, accordingly, when the coefficient of elasticity is zero we call it absolute inelasticity [15] .
Below are the mathematical models determining the coefficients of regression equations, the coefficient of elasticity of demand at the rate of error detection and time series forecasting.
Mathematical models

A. Construction of correlation-regression analysis equations
An equation of linear regression (LR). The resultative attribute is this correlation is changed under the influence of factor attribute, it can be written as: n xy x y a n x ( x)
where a, b are the parameters of the regression equation; ɭ is a resultative attribute; x is a factor attribute; n is a total number. Coefficients of the regression equation can be deduced with the following formulas: %. 
Results
The regression equations, based on the data of 2009-2014 years, were calculated in order to get fuller information about the possibility of applying regression models for predicting the electric energy consumption.
The forecasted values were calculated for each of January next year (forecast for 31 days) and on January, 1 of each of the following year (forecast for 1 day). In addition to the construction of forecast values of electricity consumption was researched elasticity coefficient for the 2009 -2014 years. Summary results are presented in Table 1 .
For visualization of the results let plot a graph of actual and forecast values of electricity consumption in January 2014. G\QDPLFV RI WKH SUHGLFWHG YDOXHV LV WKH VDPH ZLWK WLPH WKH DPRXQW RI IRUHFDVWLQJ HUURUV LQFUHDVHV The mean error of the forecast for this period for the regression models in forecasting the first month of each year amounted to 11.06%, and in the forecast of the first day of every year -4.64%.
On this stage of research the conclusion can be drawn that the most appropriate regression forecasting model of all is the model of exponential regression, because on the average it gives the smallest percent of forecasting error. Its appliance is possible through time sequence prediction.
Its application is possible when forecasting time series at short intervals of time, that is, to predict the parameters of day-ahead market, as the average error for months -10.44%, and for one day -4.14%, which is quite satisfactory for the current economic situation.
The main disadvantage of this approach for predicting the amount of electric energy consumption is the fact that the DAM prices values is considered to be fixed. It will never be possible in reality, because in order to predict the amount of consumption you must predict the DAM prices first, using other methods. All this in practice gives even greater percent of forecasting error. Forecasting error for tariffs will add up to the error for amount of consumption [19] .
Elasticity coefficient dynamics for each regression model is represented on Fig. 4 . From dynamics it is clearly visible that the equations of hyperbolic regression give the highest elasticity coefficient. Analysis of the acquired results allows us to draw the following conclusions: 1) The reaction of consumers on changing tariffs for all the analyzed years for all the models is practically the same: with growth of tariff pressure the electric energy consumption becomes smaller, and it is described by the sign «-» in the indexes of the price demand elasticity. 2) 2009-2011 time period is marked with absolute price inelasticity of demand. It is connected with the beginning of reform of price determination in electrical energy industry. 3) In the period of 2012-2014 the elasticity coefficient gradually increases, but in 2012-2013 its indexes are still a lot lower than 1, which is the obvious characteristic of inelasticity. 4) In 2014 coefficient of inelasticity reaches the level, when we can talk about tariff elasticity of demand, because if the tariff growth rate is 10% then the electrical energy demand falls more than on 8%. Experience of many years in the field of evaluation of electric energy demand functions allowed G. Kouris [20] to draw conclusions even in 1981, which are still solid in our days: evaluation of elasticity coefficients crucially depends on the existence of data, model and structure of economy specifications at each moment of time; the term "absolute elasticity" is more of an illusion, than reality; elasticity coefficients change with time under cause and effect relations influence; electric energy demand predictions should be based on statistically evaluated elasticities and not on predicted ones [21] .
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Conclusions
1) The research was based on the data of 2009-2014 years on prices and amounts of electric Energy consumption in CPS of the Ural region, acquired from official cite of System Operator of United Power System of Russia.
2) 5 types of regression models were built (linear, power, exponential, hyperbolical, reverse) for each year under consideration.
3) On the basis of these models predicted values of consumption amounts were calculated for all January and only 1 January of the year, following the researched one. The average predicting error of applying regression models amounted in 11% and 4,64% respectively. The lowest forecast error showed exponential regression model in predicting short time intervals -4.14%. 4) Restructuring of RJSC "UES of Russian Federation was introduced in 2008, but the transition to competitive market of electric energy manufacturing didn't happened. The electric energy demand gets closer to tariff elasticity only in 2014, and it is depicted in elasticity coefficient 0,82. 5) In 2014 the trend appeared that portrayed the dependence of consumption volume of electricity from the electric energy tariff. 6) It is proved that the electricity market for the regression analysis applied in predicting short periods of time, or for the day-ahead market, as by increasing the time interval of forecasting accuracy of the forecast is reduced. 7) The Market of electric energy and power in Russia of monopoly, when the manufacturer has determined the tariffs, in 2014 became competitive.
The practical significance of the results of the study is that in 2014 electricity producers can no longer dictate the tariffs, and must build up its economic activities to the market behavior of energy consumers.
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